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L17: Entry 1 of 5 File: USPT May 23,,..- 2000 



DOCUMENT-IDENTIFIER: US 6066257 A 

TITLE: Process for the removal and destruction of perchlorate and nitrate from 
aqueous streams 

Brief Summary Text ( 4 ) : 

Perchlorate ( CIO . sub . 4 . sup . - ) and nitrate (NO . sub . 3 . sup . - ) anions present in 
drinking water sources present a serious health hazard to the general public. The 
perchlorate anions are a result of dissolved perchlorate salts , such as ammonium 
perchlorate (NH.sub.4 CIO. sub. 4), used in the manufacture and reclamation of 
explosives and solid rocket propellants. Since many perchlorate salts have high 
solubility in water, the ground water in the vicinity of sites where perchlorate 
was used is likely to be contaminated with the perchlorate anion. The concentration 
of dissolved perchlorate in ground water in the vicinity of such sites depends on a 
number of factors, some of which include the extent of ground contamination, 
distance from contamination site and access to immediate water table. Typical 
concentrations of dissolved perchlorate in ground water range from 20-600 parts- 
per-billion (ppb) near the contaminated areas. While the nitrate issue was 
identified earlier, the perchlorate problem has only been recently identified in 
southern California and parts of Nevada in the United States. 

Brief Summary Text (7) : 

Another approach is the use of a chemical salt to react with the dissolved 
perchlorate to form a perchlorate salt, which is removed by precipitation. 
Normally, the prior art teaches the use of adding potassium chloride to water to 
form potassium perchlorate that is precipitated. This approach is feasible where 
the perchlorate concentration is relatively high (>100 parts-per-million or ppm) 
and where removal of most, but not all, of -the dissolved perchlorate is acceptable. 
However, it is unlikely to be useful for ground water treatment applications where 
the perchlorate concentrations are relatively low because the water-solubility 
(about 1 part in 65 parts water) of potassium perchlorate is high enough to prevent 
potassium perchlorate to be completely removed from ground water containing less 
than 1 ppm (1000 ppb) perchlorate. 

Detailed Description Text ( 5 ) : 

The microbe can operate in an anoxic or anaerobic environment that facilitates the 
use of perchlorate for cellular metabolism. The residence time for substantial 
perchlorate destruction using such a microbe and a favorable nutrient formulation 
is on the order of about 20 minutes. Thus, for a 2000 gpm feed water stream 
resulting in a brine effluent stream of 40 gpm or less, the reactor size for 
treating the brine effluent is expected to be about 800 gallons or less. The brine 
after perchlorate (and nitrate) destruction is passed through a sulfate removal 
unit such as a nanof iltration system that can include a solids pre-filter or post- 
filter. The resulting brine is passed under an ultraviolet (UV) lamp, for example, 
an Aurora UV manufactured by Calgon Carbon Corporation, that serves as a 
disinfectant to destroy any active microbes that may be present. The brine is then 
sent to a regenerant storage tank where adequate amounts of fresh make-up brine is 
added and re-used as jegejriej:arit in the process. 

Detailed Description Text (6) : 

The rinse zone 21 serves to remove the excess brine from the columns before being 
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sent to the next adsorption zone. The rinse wash effluent is treated by a reverse 
osmosis system resulting in a pure water stream used as a feed for the rinse zone 
and a concentrated brine stream that is pumped directly to the reqenerant storage 
tank. Thus the adsorption, regeneration and rinse zones constitute a complete cycle 
and are continuously operated. The waste streams possibly resulting from the 
process are the small metabolic waste from the microbes and the sulfate rejection 
stream, the combination of which is less than or equal to about 0.2% of the total 
feed water flow. 
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L5: Entry 4 of 5 File: USPT Mar 5, 2002 



DOCUMENT-IDENTIFIER: US 6352641 Bl 
TITLE: Wound pocket module 



Abstract Text (1) : 

An improvement to a spiral wound filtration membrane is the provision of a fluid- 
permeable protective sheath around the inner spacer of the membrane pocket. 

Brief Summary Text (2) : 

: Spiral, wound filter modules are useful for filtration processes in the food and 
beverage industries, in pharmaceutical and chemical manufacturing plants as well as 
in laboratories. They also are used in environmental protection applications and in 
the bio-tech industries. In these applications the emphasis is on the separation of 
fluid or particle components such as proteins, microorganisms, cells and the like, 
as well as in prevention of contamination of the fluids that are filtered. 

Brief , Summary Text (3) : 

Such spiral wound, modules are typically enclosed in a housing provided with fluid 
connections. The winding consists of at least one membrane envelope or pocket with 
an inner spacer and at least one outer spacer arranged so as to form fluid channels 
for the flow of permeate, feed and/or retentate. These components are wound in 
spiral fashion about a fluid-permeable core tube so that at least one membrane 
envelope or pocket is in fluid communication with the core tube by means of an 
inner spacer and holes in the core tube. See, for example, U.S. Pat. No. 5,275,726. 
Depending upon the arrangement of the fluid connections, such wound modules can be 
operated in either a cross-flow or dead-end filtration mode. The winding can also 
be from cut sections of flat membranes with interposed, spirally wound, laminar 
spacers, wherein the spacers also form channels for permeate, feed and/or 
retentate. Fluid channels are fabricated by sealing corresponding, neighboring flat 
membranes fluid-tight to membrane pockets in their side zones. 

Brief Summary Text (4) : 

In the operation of such spiral wound modules, the membranes are subjected to 
strong mechanical forces. Mechanical stresses appear predominately in the areas of 
folded ends of the membrane pockets, particularly in the closed area of the front 
end of the membrane pocket, which is proximal to the core tube. In this area, 
membrane defects often occur, rendering the entire spiral wound module unusable. 
Damage to the membranes in this area also occurs by virtue of flexing arising from 
the membranes being pressed into and out of open spaces found in the interstices of 
reinforcing fabrics, textiles, or lattice work. 

Brief Summary Text (6) : 

Another approach is disclosed in EP 0 486 190 A2, which discloses the application 
of a thick film of a thermoplastic material to the outer area of the folded end of 
the membrane pocket of an integrally reinforced membrane; the application of heat 
and pressure causes the thick film to be bound both to the reinforcement and to the 
membrane. But such a reinforcement technique has a considerable drawback in that 
the pores of the membrane resist the passage of fluid, thereby diminishing the 
filtration efficiency of the membrane and as a result the overall filtration 
capacity of the spiral wound module. Furthermore, in the case of hydrophilic 
membranes, hydrophobicity develops in the edges of the area of the hot melt of the 
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thermoplastic material, with the result that the module cannot be tested for 
integrity when pressurized by test gases. 

Brief Summary Text (8): 

Thus, it is a principal object of the present invention to provide a spiral wound 
module in which the membranes of the membrane pockets of the winding are 
sufficiently protected against mechanical stresses that the module provides high 
filtration capacity and filtration safety. 

Brief Summary Text (10) : 

The foregoing object is achieved by the provision of a spiral wound module wherein 
the inner spacer inside the membrane envelope or pocket is covered over by a flat, 
fluid-permeable protective material. This protective covering preferably extends 
over the entire length of the membrane pocket including the portion of the membrane 
pocket that is proximal to the core tube. 

Drawing Description Text (2) : 

FIG. 1 is a cross-sectional schematic of a spiral wound membrane module comprising 
a series of membrane pockets would around a core tube. 

Drawing Description Text ( 3) : ' 

FIG. 2 is an enlarged cross-sectional schematic of the inventive pocket portion of 
the spiral wound membrane module of FIG. 1. 

Detailed Description Text (7) : 

When materials are employed for the protective sheath 10 which have a lower 
filtration resistance than do the membranes of the membrane pockets, the filtration 
capacity of the spiral wound module is not even slightly diminished. If the 
protective sheath 10 does not extend over the entire length of the spacer 6, then 
the danger exists that the protective sheath can rupture during either manufacture 
or operation of the module. In order to avoid this, in a preferred embodiment of 
the invention, protective sheath 10 should be at least tack-welded to inner spacer 
6, readily accomplished by the application of heat, especially if nonwoven fibers 
are used for the protective sheath 10 and woven thermoplastic fibers are used as 
the inner spacer 6. Such an affixing of protective sheath 10 to spacer 6 provides 
the advantage that those surfaces of the membrane which are filtration-active are 
not damaged and thus not diminished in filtration capacity. That was not the case, 
however, when such protective material was affixed to the membrane 5 instead of to 
inner spacer 6. Asymmetric membranes, which are most commonly used in spiral wound 
modules, are especially sensitive. Such asymmetric membranes comprise a 
permselective small-pore "skinned" layer on larger pore support layer. The fixation 
of the protective materials to the "skinned" side of membranes of this type easily 
leads to a separation of the permselective skin layer from the support layer of the 
membrane, rendering it unusable. 

Detailed Description Text ( 8 ) : 

Because the present invention avoids any impact on the membrane that would 
otherwise be caused by temperature or by hot melts, spiral wound modules of 
hydrophilic membranes can be readily tested for integrity by the use of pressurized 
gas. Such integrity tests are used to test burst pressures, rates of diffusion, and 
pressure retaining capacity. This advantage is of considerable importance in 
sensitive applications, especially where sterile filtration or the recovery of 
valuable materials are concerned. 

Detailed Description Text (9) : 

For the spiral wound module of the present invention, membranes of organic polymers 
aire employed, which are particularly well-adapted for reverse osmosis, 
pervaporation, ultrafiltration, microf iltration and membrane chromatography. 
Because of their mechanical sensitivity, the membranes are preferably used in the 
form of composite, textile-reinforced membranes. In such applications laminated 
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membranes, especially membranes of nonwoven fibers and in particular nonwovens 
comprised of core-mantel fibers, are particularly suitable. Where such textile- 
reinforced membranes are used, the membrane side 5 is proximal to spacer 6. 

Current US Cross Reference Classification (1) : 
210/321.74 

CLAIMS : 

1. In a spiral wound filtration module comprising a winding of at least one 
membrane pocket comprising a filtration membrane and an inner spacer and at least 
one outer spacer with said spacers forming fluid channels for the flow of feed, 
permeate and retentate, said at least one membrane pocket being wound around a core 
tube and in fluid communication with said core tube, the improvement comprising a 
flat fluid-permeable protective sheath around the end- of and along the length of 
the inner spacer of said at least one membrane pocket. 
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L9: Entry 4 of 6 File: USPT Feb 13, 1996 



DOCUMENT-IDENTIFIER: US 5490926 A 

TITLE : Spiral-wound filtration cartridge with longitudinal bypass feature 



Brief Summary Text (5) : 

Spiral-wound filtration cartridges ("spiral cartridges 1 ' for short) employ the 
tangential-flow principle. These cartridges are known in the art and may be 
exemplified by U.S. Pat. No. 5,114,582, the disclosure of which is incorporated 
herein by reference. In such cartridges, a "sandwich" of membrane layers (membrane 
sheet-permeate carrier sheet-membrane sheet) is wrapped spirally around a porous 
permeate collection tube. The sandwiches are separated by spacers which allow for 
retentate flow channels. A cartridge may contain several such "sandwiches" 
depending on its size. The membrane edges are bonded so that the process fluid 
cannot enter the channel where permeate is collected. The spiral-wound assembly is 
then inserted into a cylindrical housing, and fixed in place. Process fluid 
fittings may be then be attached. As process fluid flows is axially down the 
retentate flow channels, permeate moves spirally inside the membrane sandwich to 
the central collection tube, then exits through a header assembly. This arrangement 
provides efficient filtration by cross-tangential flow over a large membrane area. 
Spiral-wound filtration cartridges are used typically for, e.g., gas separation, 
reverse osmosis, nanofilt ration, ultrafiltration, and microf iltration . 

Current US, Original Classification (1) : 
210/321.74 
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L9: Entry 6 of 6 File: USPT Sep 15, 1992 



DOCUMENT-IDENTIFIER: US 5147541 A 

TITLE: Spiral filtration module with strengthened membrane leaves and method of 
constructing same 

Brief Summary Text (3) : 

The term "ultrafiltration" as used in the present application is intended to 
encompass micro filtration, nano filtration, ultrafiltration and reverse osmosis and 
gas separation. A typical ultrafiltration device comprises a plurality of spiral 
wound filtration modules through which a fluid to be filtered passes. Such a module 
is made by winding one or more membrane leaves and permeate envelopes around a 
permeate tube. The membrane leaves are separated by feed spacer screens which are 
of a relatively large mesh size to accommodate fluid flow. The permeate passes 
through the membrane surface of the membrane leaves and is directed to the permeate 
tube by a permeate carrier sheet. Some type of external restraining means such as a 
hard shell, straps or a bypass screen, or a combination thereof may be used to hold 
the spirally wound leaves in tight formation around the tube. The spiral module is 
then loaded into a housing or pressure vessel which is operated at a slight 
pressure drop across the module as the fluid being filtered flows through. 
Concentrate is removed from one end of the module and permeate is removed from the 
permeate tube 

Current, US, Original Classification (1) : 
210/321. 74 
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